Presence of MLH1 protein aggravates the potential of the HSP90 inhibitor radicicol to sensitize tumor cells to cisplatin.
MLH1 is one of five proteins crucial to DNA mismatch repair (MMR) function the loss of which is associated with a cisplatin resistance phenotype in tumor cells. An experimental approach was designed to determine whether the presence or absence of MLH1 affects the potential of radicicol to increase the sensitivity of tumor cells to cisplatin and oxaliplatin, and whether perhaps radicicol increases sensitivity to cisplatin specifically in cisplatin-resistant, MLH1-deficient cells. Radicicol is a novel specific inhibitor for heat shock protein 90 (HSP90) and structurally unrelated to geldanamycin. Clonogenic data demonstrated that sublethal concentrations of radicicol increased the sensitivity to cisplatin and to oxaliplatin in both MLH1-proficient cells and MLH1-deficient cells. Notably, the radicicol-imposed increase in sensitivity to cisplatin was up to 1.6-fold higher in MLH1-proficient cells than in MLH1-deficient cells, whereas no difference in the extent of the increase in sensitivity between the two sublines was observed for oxaliplatin. This indicates that the presence of MLH1 protein aggravates the radicicol-imposed increase in sensitivity of cells to cisplatin but not to oxaliplatin. However, the increases in platinum drug sensitivity imposed by radicicol observed in the clonogenic assay were not accompanied by reproducible alterations in the susceptibility to apoptosis and to changes in cell cycling. Although not conclusive at this point, the results seem to argue against radicicol as a means to selectively re-sensitize cisplatin-resistant, MLH1-deficient tumor cells to this drug. But they may point to a possible functional relationship between HSP90 and MLH1, where HSP90 might affect the function of MLH1 in a way that this leads to the counter-regulation of cytotoxic pathways initiated by MMR as a consequence of the presence of DNA damage introduced by cisplatin.